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Extended local search
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Baugh et al.
Static - MV
Simulated Annealing
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min α
∑
k∈V
∑
(i,j)∈A
ti,jx
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i,j + βv + γ
∑
k∈V
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i∈P
(T kn+i − si − T ki ) A)'B
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∑
k∈V
∑
j∈P∪d(k)
xko(k),j = v A)%B
∑
k∈V
∑
i∈D∪o(k)
xki,d(k) = v A)#B
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∑
k∈V
∑
j∈A
xki,j = 1 , ∀i ∈ N A)(B
∑
j∈N
xki,j −
∑
j∈N
xkj,n+i = 0 , ∀k ∈ V, i ∈ P A),B
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ai ≤ T ki ≤ bi , ∀k ∈ V, i ∈ A A)+B
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T ki + si + ti,n+i ≤ T ki+n , ∀k ∈ V, i ∈ P A)-B
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li ≤ Lki ≤ Ck , ∀k ∈ V, i ∈ P A)'$B
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Lko(k) = L
k
d(k) = 0 , ∀k ∈ V A)''B
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xki,j ∈ {0, 1} , ∀k ∈ V, (i, j) ∈ A A)'%B
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min α
∑
k∈V
∑
(i,j)∈A
ti,jx
k
i,j + βv + γ
∑
k∈V
∑
i∈P
(T kn+i − si − T ki ) A)'B
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∑
k∈V
∑
j∈P∪d(k)
xko(k),j = v A)%B
∑
k∈V
∑
i∈D∪o(k)
xki,d(k) = v A)#B
∑
k∈V
∑
j∈A
xki,j = 1 , ∀i ∈ N A)(B
∑
j∈N
xki,j −
∑
j∈N
xkj,n+i = 0 , ∀k ∈ V, i ∈ P A),B
xki,j(T
k
i + si + ti,j − T kj ) ≤ 0 , ∀k ∈ V, (i, j) ∈ A A))B
ai ≤ T ki ≤ bi , ∀k ∈ V, i ∈ A A)+B
T ki + si + ti,n+i ≤ T ki+n , ∀k ∈ V, i ∈ P A)-B
xki,j(L
k
i + lj − Lkj ) = 0 , ∀k ∈ V, (i, j) ∈ A A)*B
li ≤ Lki ≤ Ck , ∀k ∈ V, i ∈ P A)'$B
Lko(k) = L
k
d(k) = 0 , ∀k ∈ V A)''B
xki,j ∈ {0, 1} , ∀k ∈ V, (i, j) ∈ A A)'%B
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min α
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(T k1i − T k0i − si)
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T k1i ≤ bi + si , ∀k ∈ V, ∀i ∈ N A)',B
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i (q) + lj(q)− Lkj (q)) = 0 , ∀k ∈ V, (i, j) ∈ A, q ∈ Q A)'-B
li(q) ≤ Lki (q) ≤ Ck(q) , ∀k ∈ V, i ∈ P, q ∈ Q A)'*B
Lko(k)(q) = L
k
d(k)(q) = 0 , ∀k ∈ V, q ∈ Q A)%$B∑
q∈Q
Lki (q)pq ≤ Ck(0) , ∀k ∈ V A)%'B
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min α
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k∈V
∑
(i,j)∈A
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i,j + βv + γ
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k∈V
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i∈P
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i∈N
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∑
k∈V
∑
j∈P∪d(k)
xko(k),j = v A)%B
∑
k∈V
∑
i∈D∪o(k)
xki,d(k) = v A)#B
∑
k∈V
∑
j∈A
xki,j = 1 , ∀i ∈ N A)(B
∑
j∈N
xki,j −
∑
j∈N
xkj,n+i = 0 , ∀k ∈ V, i ∈ P A),B
xki,j(T
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i + si + ti,j − T kj ) ≤ 0 , ∀k ∈ V, (i, j) ∈ A A))B
ai ≤ T ki ≤ bi , ∀k ∈ V, i ∈ A A)+B
T ki + si + ti,n+i ≤ T ki+n , ∀k ∈ V, i ∈ P A)-B∑
i∈P
(T ki+n − ti,n+i − si − T ki ) ≤ E , ∀k ∈ V A)'+B
xki,j(L
k
i (q) + lj(q)− Lkj (q)) = 0 , ∀k ∈ V, (i, j) ∈ A, q ∈ Q A)'-B
li(q) ≤ Lki (q) ≤ Ck(q) , ∀k ∈ V, i ∈ P, q ∈ Q A)'*B
Lko(k)(q) = L
k
d(k)(q) = 0 , ∀k ∈ V, q ∈ Q A)%$B∑
q∈Q
Lki (q)pq ≤ Ck(0) , ∀k ∈ V A)%'B
xki,j ∈ {0, 1} , ∀k ∈ V, (i, j) ∈ A A)'%B
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Customer
PK id
I2 firstname
I4 lastname
I6 roadname
I7 zip
I3 housenumber
houseletter
I5 phone
I1 email
xcoord
ycoord
note
SolRequest
FK1,I2 solroute_id
FK2,I1 request_id
pickup
pickup_handling
delivery
delivery_handling
SolRoutes
PK solroute_id
total_km
total_time
total_waiting_time
RepeatRequestType
PK id
I1 repeat_type
Depot
PK,I1 id
adress
x_coord
y_coord
note
Request
PK id
FK3,I1 customer_id
I4 time_received
arrival
I5 time_targetdate
from_adress
to_adress
from_letter
to_letter
I3 from_zip
I7 to_zip
from_xcoord
from_ycoord
to_xcoord
to_ycoord
I2 from_link_id
I6 to_link_id
priority
FK1,FK2 type
demand
note
SolVehicle
FK2 vehicle_id
FK1 solroute_id
PayloadSubstitution
original_payload_type
subst_payload_type
relation
cost_of_substitution
TypeRH
request_type_id
pickup_handlingtime
delivery_handlingtime
RepeatRequest
PK id
FK2 repeat_type
FK1,U1 customer_id
I2 time_received
arrival
I3 time_targetdate
from_adress
to_adress
from_zip
to_zip
from_xcoord
from_ycoord
to_xcoord
to_ycoord
I1 from_link_id
I4 to_link_id
priority
type
demand
note
TypeRV
FK1 request_type
FK2 vehicle_id
capacity
Vehicle
PK id
description
type
passability
FK1,I1 depot_id
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IMPORT DATA
(10.3.5)
CALCULATE TIME
WINDOWS
(10.3.2)
CREATE AFFINITY
VALUES
(10.3.3)
INSERT REMAINING
REQUESTS
(10.3.6)
CREATE CLUSTERS
(10.3.5) CHECK FEASIBILITY
IN TIME
(10.3.2)
CHECK FEASIBILITY
IN DISTANCE
(10.3.3)
CHECK FEASIBILITY
IN CAPACITY
(10.3.1)
This step is repeated when new
dynamic requests are received
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ta,b + tc,d
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